日本産スズメガの性フェロモンによる交信機構の化学と生物学 by 上原 拓也 & UEHARA Takuya
Biology and Chemistry of Pheromonal











Biology and Chemistry of
Pheromonal Communication System of
Japanese Hawk Moths
A Dissertation
Submitted to the Graduate School of
Life and Environmental Sciences,
the University of Tsukuba
in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy in Agricultural Science
(Doctoral Program in Biosphere Resource Science and Technology)
Takuya UEHARA
೔ຊ࢈εζϝΨͷੑϑΣϩϞϯʹΑΔަ৴ػߏͷԽֶͱੜ෺ֶ














ɹ ΢νεζϝѥՊ 7 छɼϗ΢δϟΫѥՊ 8 छͷܭ 15 छʹ͍ͭͯɼੑϑΣϩϞϯީิԽ߹෺






ɹ εζϝΨѥՊ 1 छɼ΢νεζϝѥՊ 3 छɼϗ΢δϟΫѥՊ 5 छͷੑϑΣϩϞϯͷಉఆΛ
GC-EAD๏ɼΨεΫϩϚτάϥϑ࣭ྔ෼ੳ (GC-MS), ٴͼGC෼ੳʹΑͬͯࢼΈͨͱ͜Ζɼࣔࠦ
͞Εͨ௨Γɼ΄ͱΜͲͷछ͔Β 11-hexadecenalͱ 10,12-hexadecadienalͷزԿҟੑମͷ 1∼3੒
෼ͷࠞ߹෺Λ৮֯Ԡ౴੒෼ͱͯ͠ಉఆͨ͠ɻͦͷ΄͔ʹɼεζϝΨѥՊʹଐ͢ΔίΤϏΨϥεζ
ϝ (Sphinx constricta) ͔Β͸ɼ(11E,13Z)- ٴͼ (11Z,13Z)-hexadecadienalͷ 2੒෼͕ಉఆ͞Ε
ͨ΄͔ɼ΢νεζϝѥՊͷαβφϛεζϝ͔Β͸νϣ΢໨ࠛ஬ͷੑϑΣϩϞϯͱͯ͠৽نԽ߹෺
ͱͳΔɼ(9E, 11Z)- ٴͼ (9Z, 11Z)-pentadecadienalͷࠞ߹෺Λಉఆͨ͠ɻͦΕͧΕͷछʹ͓͍
ͯɼ৮֯Ԡ౴੒෼ΛੑϑΣϩϞϯથதʹଘࡏ͢Δׂ߹Ͱࠞ߹͠ɼ໺֎Ͱࢼݧͨ͠ͱ͜Ζɼ΢νεζ
ϝѥՊͷ 1छ (αβφϛεζϝ), ϗ΢δϟΫѥՊͷ 4छ (ϕχεζϝ Deilephila elpenor lewisiiɼ
ηεδεζϝ Theretra oldenlandiae oldenlandiaeɼΫϩεΩόϗ΢δϟΫ Hemaris aﬃnisɼϗ
γώϝϗ΢δϟΫ Neogurelca himachala sangaicaʣͰ͸Φεͷ༠Ҿ׆ੑ͕֬ೝ͞ΕͨɻҰํɼ
εζϝΨѥՊͷ 1छ (ίΤϏΨϥεζϝ), ΢νεζϝѥՊͷ 2छ (΢ϯϞϯεζϝ Callambulyx
tatarinovii gabyaeɼΤκεζϝ Phyllosphingia dissimilis dissimilis), ϗ΢δϟΫѥՊͷ 1छ (Φ
ΦεΧγό Cephonodes hylas hylas) Ͱ͸׆ੑ͕֬ೝͰ͖ͳ͔ͬͨɻຊݚڀʹͯݟ͔ͭͬͨ੒෼
͸ɼগͳ͘ͱ΋ओཁͳੑϑΣϩϞϯ੒෼ͷҰͭͰ͋ΔͱࢥΘΕΔ͕ɼ༠Ҿ׆ੑͷൃݱʹ͸ͦͷଞ
ͷඍྔ੒෼΍ΑΓਖ਼֬ͳ੒෼ൺ͕ඞཁͱߟ͑ΒΕΔɻ


















ɹ ຤୺׭ೳجΛ࣋ͭࢷ๱଒ੑϑΣϩϞϯԽ߹෺͸ɺҰൠతʹମ಺Ͱ de novo ߹੒͞Εͨࢷ๱ࢎ
Λग़ൃ෺࣭ͱͯ͠ੜ߹੒͞ΕΔࣄ͕஌ΒΕ͍ͯΔɻC16 ͷڞ໾δΤϯԽ߹෺ͷੑϑΣϩϞϯ͸ɼ
ମ಺Ͱੜ߹੒͞Εͨύϧϛνϯࢎ (C16๞࿨ࢷ๱ࢎ) Λग़ൃ෺࣭ͱͯ͠ɼ2ஈ֊ͷෆ๞࿨Խɼ຤୺
ΧϧϘχϧͷؐݩΛܦͯੑϑΣϩϞϯ΁ͱੜ߹੒͞ΕΔ͜ͱ͕ɼΧΠί΍λόίεζϝΨͷݚڀ
͔Β໌Β͔ʹͳ͍ͬͯΔɻଟ͘ͷεζϝΨͷੑϑΣϩϞϯ͸͜ΕΒͷܦ࿏ʹΑͬͯઆ໌͕Մೳͩ
͕ɼC15ͱ͍͏௝͍͠ੑϑΣϩϞϯΛ༻͍͍ͯΔαβφϛεζϝʹ͍ͭͯ͸ɼશ͘ෆ໌Ͱ͋Γɼຊ
छ͕ଞͷ஬ͱ͸ҟͳΔੑϑΣϩϞϯͷੜ߹੒ܦ࿏Λ࠾༻͢ΔՄೳੑΛ͍ࣔͯ͠Δɻͦ͜Ͱɼຊछ
ͷੑϑΣϩϞϯͷಛҟੑ͕ੜ͡ΔػߏΛ୳ΔͨΊɼαβφϛεζϝͷੑϑΣϩϞϯ෼ൻથதͷੑ
ϑΣϩϞϯલۦମΛௐࠪ͠ɼલۦମͷߏ੒͔ΒੑϑΣϩϞϯͷੜ߹੒ܦ࿏Λਪఆͨ͠ɻ·ͨɼಉ
Ґମඪࣝࢷ๱ࢎΛ༻͍ͯਪఆੜ߹੒ܦ࿏Λ֬ೝͨ͠ɻͦͷ݁ՌɼຊछͷಛҟతͳੑϑΣϩϞϯͰ
͋ͬͯ΋ΧΠί౳ͱಉ༷ͷܦ࿏Λհͯ͠ɼ୸ૉ਺ 16ͷύϧϛνϯࢎ͔Βੜ߹੒͞ΕΔ͜ͱΛ໌Β
͔ʹͨ͠ɻ·ͨɼੜ߹੒ʹ͸ɼ׭ೳجଆͷ୸ૉ࠯Ұ෼ࢠ୹ॖ͕ؔΘ͍ͬͯΔ͜ͱ͕ࣔࠦ͞Εͨɻ
